Propranolol inhibits cyclic AMP accumulation and amylase secretion in parotid acinar cells stimulated by isobutylmethylxanthine and forskolin.
Propranolol inhibited cyclic AMP (cAMP) accumulation stimulated by 3-isobutyl-1-methylxanthine (IBMX) or forskolin in rat parotid acinar cells. The inhibition by propranolol was highly potent; 10(-7) M propranolol was sufficient for the maximum inhibition (approx. 50% at 5 min). The inhibitory effect was observed in both intact and saponin-permeabilized parotid cells, but the effect was more prominent in permeabilized cells than in intact cells. Other beta-blockers, like alprenolol and atenolol, were as effective as propranolol, but butoxamine (beta 2-selective) was slightly less effective. The inhibition by propranolol was similarly detected in the cells prepared from pertussis-toxin-pretreated rats, suggesting that inhibitory guanine nucleotide regulatory protein (Gi) is not involved in the inhibitory mechanism. Propranolol also inhibited the exocytosis of amylase stimulated by IBMX or forskolin. In the presence of propranolol and IBMX, the responsiveness of saponin-permeabilized cells to exogenous cAMP was markedly increased, indicating that propranolol neither promotes the degradation of cAMP nor prevents the inhibitory effect of IBMX on cAMP phosphodiesterase.